Abstract
Introduction
The Italian government recently re-organized the university system introducing two levels of graduation, known also as the 3+2.
1 The first level of gradua- 1 The 3+2 university reform was introduced by the Ministerial Decree no. 509 of November 3 rd , 1999. The Medicine disciplinary group was excluded from this transformation: it is currently organized, as in the past, with a single level of graduation corresponding to a 6-year university course. At Bachelor level, the Medicine group is a professional study; here on) and it allows students to obtain a degree (BD or first level degree) after a 3-year university course, corresponding to 180 ECTS. 3 Since the BD curriculum represents the basic level of academic degree in Italy, first-level graduates can decide either to end their studies and enter the labour market, or to undertake a higher-level university course. This higher level lasts two years and it is called the Laurea Specialistica, that is, a Master-level Degree (MD) . 4 A cumulative amount of 300 ECTS are requested to obtain a MD, which means 120 ECTS during the two master level years. At the conclusion of this second level, students become MD graduates.
The main purpose of the changes introduced by the reform was to encourage the employability of graduates, giving them the possibility to choose to end studies (entering into the labour market) after the first three years of a course or to continue with the following two years of advanced studies.
In a knowledge-based economy, post-graduate employability is a key driving force. Employability is a multi-faceted concept and a complex one. It can be studied using a qualitative method as well as a quantitative one, an absolute as well as a relative measurement. Moreover, it can be approached on the basis of individual skills, of cultural perspective, and so on. Employability relies on the ability of a person to get a job and hold it over a period of time (Hillage and Pollard, 1998; Brown and Hesketh, 2004) . In terms of individuals, employability is affected by their own particular skills and education (Employability is having a set of skills, knowledge, understanding and personal attributes that make a person more likely to choose and secure occupations in which they can be satisfied and successful, Dacre Pool and Sewell, 2007a) , as well as by many other factors related to the economic scenario rather than individual specificity (Hind and Moss, 2011) . Due to the potential com- 3 The European Credit Transfer and Accumulation System (ECTS) is a standard to compare the study attainment and performance of students of higher education across the European Union. It is based on a credit system, a systematic way of describing an educational programme by attaching credits to its components (source: Office for Official Publications of the European Communities, 2004) . The definition of credits is based on the student workload required to achieve the objectives of a programme. These objectives are evaluated in terms of the learning outcomes and competences to be acquired using different parameters, such as student workload, learning outcomes and contact hours. 60 ECTS-credits are generally equivalent to 1500-1800 hours of study and usually correspond to one academic year. plexity of the employability issue, some choices have to be made and a specific perspective has to be used.
With regard to a definition of employability, a qualitative approach relies on the ability of people to find and keep a job, whereas a quantitative approach considers the probability of a graduate finding employment. Alternative measurement criteria can be used in the quantitative approach, i.e.:
1. The probability of finding employment within a year; 2. The probability of finding permanent employment within a year; 3. The expected percentage of employment time for the year following the survey; 4. The probability of being employed 12 months from the date of the survey. Employability was studied in different papers (e.g., see Teichler, 2007) . Some further studies about employability of graduates in the Euro area could be found, for example, in Schomburg and Teichler (2006, 2011) .
Our paper is based on a survey that aims at measuring employability by means of the criterion given in point 1; that is to say, the percentage of graduates employed one year after graduation.
In this framework, it becomes extremely important to understand whether, and how, the university can ease the entrance of graduates into the labour market and which factors determine a higher probability of being employed after graduation (about the transition from school or university to work, see also Brauns et al., 1999 , Biggeri et al., 2001 , Betts et al., 2000 , Couppié and Mansuy, 2003 , Eurostat, 2003 , Fabbris, 2006 , Quintini et al., 2007 , Wolbers, 2007 , and Garrouste and Loi, 2011 . Moreover, following the recent reform, the Italian Ministry of Education, Universities and Research (MIUR) requests, by law, the monitoring of the employability of graduates at both levels of graduation so as to understand the adequacy and coherency of university activities and of the reform itself in relationship to labour market requirements and opportunities provided by it (for further information about the employability of graduates in Italy, see also: Chiandotto and Bertacchini, 2003 ; the effects of the reform were also studied in Bini and Chiandotto, 2003) .
In this paper, we focus mainly on a comparison of the two levels of graduation (Bachelor and Master, that is, BD and MD) . This topic is also faced in Luzzatto et al., 2012 . More particularly, we investigate factors affecting post-graduate employability among variables describing university studies, experiences and activities, and basic socio-economic graduate characteristics (other results about the Italian university system performances can be found, for example, in Biggeri and Bini, 2003) . Moreover, in our research we seek to profile graduates according to employability and to determine the traits and factors that facilitate the possibility of having a job one year following both levels of graduation.
To achieve research objectives, we based the analysis of our survey data on the application of segmentation analysis (the CHAID algorithm). This is devoted to profiling graduates according to employment performance.
The following Section 2 describes the details of the methodology used in our study. In Section 3, the survey, the dataset and the target variables of our analysis ( § 3.1) will be briefly introduced.
In Section 4, the main results of the segmentation procedure will be discussed, with reference to different alternative sets of variables. The main objective of this section will be to study and compare the employability of both BD and MD graduates, focusing, in particular, on groups of graduates that have entered the labour market.
In Section 5 the main findings are summarized and some conclusions and directions of research for further exploration will be proposed.
Methodology: the CHAID algoritm
One of the aim of this paper is to profile and compare, in terms of rate of employability and of their characteristics, the two groups of BD and MD graduates. To carry out an in-depth analysis of the profiles of the abovementioned graduate groups, our study is based on the application of segmentation analysis (these techniques were already used in education studies, e.g. by Spiro, 1978) . In particular, we use the CHAID (CHi-squared Automatic Interaction Detection) algorithm, a recursive partitioning method originally proposed by Kass (1980 5 ) and currently very popular in marketing research: it is used especially in the context of market segmentation studies, mainly as an effective tree-based model useful for predictions. CHAID is also frequently used as an exploratory method (Tukey, 1977) , and it is considered an alternative to the multiple regression model, or a method for interpreting a logistic regression model (Ratner, 2011) . The algorithm has been also already used, in the higher education sector, for the segmentation of students, chiefly in evaluating their performances (e.g., see Ramaswami and Bhaskaran, 2010) , or in 5 According to Ripley (1996) , the CHAID algorithm was derived from the THeta Automatic Interaction Detection (THAID) method, developed by Morgan and Messenger (1973). describing the characteristics of potential high performers (see Kusakci, 2010) .
CHAID is basically an automatic procedure for detecting interactions among variables based on a chisquare test statistic. It could be considered a tree method, which is a method strictly related to classical cluster analysis (Hartigan, 1975) . The CHAID algorithm has proven to be an effective approach in obtaining a quick but meaningful segmentation (see, e.g., Antipov, 2010 , Hoare, 2004 , and Magidson, 1994 , where segments can be defined in terms of demographic or other variables that are predictive of a single criterion (dependent) variable. The CHAID algorithm serves a double purpose. On the one hand, it helps in recoding, on the other hand, it allows for the identification of homogeneous groups. The first step of the CHAID approach allows the variables' classes to be reclassified into a meaningful and potentially reduced number, collapsing the couples of classes that are independent with respect to the criterion variable. 6 In our case, the algorithm is useful in segmentation with respect to the employability criterion variable (the Work variable). When the tests for each pair of a predictor's categories are all significant, then the algorithm computes a Bonferroni adjusted p-value for the set of categories obtained for this predictor and the reclassifying phase finishes. These first recursive steps of the analysis permit us to obtain an optimal reclassification of the variables' classes.
Following this step, the second phase of the CHAID algorithm is implemented and the most significant potential segmentation variables are selected. Significance is evaluated according to the ability to identify the most homogeneous groups of respondents with respect to the criterion variable. Thus, with reference to this variable, the algorithm selects the segmentation variable that identifies the groups with the minimum variance within groups and the maximum variance between groups. In practice, the predictor variable with the smallest adjusted Bonferroni pvalue is chosen to separate the original groups of units (i.e., the predictor variable that will provide the most significant split is selected). Thus, using the classes of the variable initially chosen (recoded, if convenient), the original group of respondents is divided into two or more groups. After the first step of segmentation, the iterative process continues, identifying two or more sub-groups of homogeneous respondents using, within the remaining segmentation variables, the one that maximizes the homogeneity of the obtained groups.
Due to the algorithm traits, the variables are selected in a decreasing order of importance: the most discriminant variables in the segmentation process are chosen first. This aspect is important in our research, since we can detect the most important variables in defining homogenous groups of units with reference to the criterion variable (and, consequently, to the employability rate of graduates).
Moreover, these variables also allow us to describe the identified groups reading the results shown in the classification tree. The classification tree (or decision tree) is one of the outputs of the segmentation procedure that we focus on: it describes in details the entire segmentation algorithm. It is mainly made of nodes connected by branches: the original group of units is defined root (or original node); the groups obtained by dividing the root and the following sub-groups obtained during the segmentation procedure are called nodes (or internal nodes). The terminal nodes of the tree (also called leaves) are the groups not further divided, where the segmentation procedure stops. In our analysis we are mainly interested in a description of the main nodes and terminal nodes, chiefly in terms of employability rate.
A segmentation procedure may continue until we obtain terminal nodes made up of one unit only (or until the available segmentation variables finish). Thus, some stopping rules can be chosen to select a more meaningful number of groups.
7 The segmentation process continues until at least one stopping rule is verified. The main stopping rules are usually based on the computation of a test statistic (chi-square, F, etc.): the procedure ceases splitting any node that fails to meet the test. When the smallest Bonferroniadjusted p-value for any available predictor is greater than a predefine value of alpha 8 , for each node obtained through segmentation, no further splits are performed and the node in question is considered a terminal node.
9
Apart from this more general stopping rule, we also establish the following stopping rules in our work with reference to the number of units of the identified groups: the CHAID stops segmenting a group (or a sub-group) of respondents when a parent node (the group to be split) has less than 60 units, or when the number of units belonging to a child node (one of the groups obtained by the segmentation procedure) is smaller than 30 units.
The main findings of segmentation analysis are discussed below in Section 4. In this section, the results obtained for BD and MD graduates are compared in order to highlight potential differences in the selected variables and/or in the strength of their link with employability.
Data source
The database used in our analysis is the survey on Post Graduate Employment which is part of the framework of STELLA studies (Statistics studies on graduates and the labour market 10 ). The interviews took place 12 months after graduation using a sample of 2009 graduates. The survey involved 19,864 graduates (graduating in 2009) from several Universities in Lombardy: Bergamo, Brescia, Milano Statale, MilanoBicocca, and Pavia. A stratified sample (stratification variable: a discipline group from each University) has been extracted for the survey from our dataset. For small strata the whole set of 2009 graduates have been included. The sample is representative of a total population of 29,387 graduates.
The total population can be broken down by graduation level as follows: 19,209 graduates at the BD level of graduation (65.4% of the total population of graduates), 8,175 graduates (27.8%) at the MD level. 6.8% of graduates belongs to the Laurea Unica (LU) university course (a single 5 year cycle programme, with no possibility of interrupting studies after 3 years). These graduates were excluded from our analyses.
Variables
The dataset contains information on the University awarding the degree, the typology of the degree course, experiences during the study program (internship, studying in a foreign country, working, …), graduate satisfaction concerning the course, other information concerning the status of the respondent, 10 STELLA is the acronym of Statistica in TEma di Laureati e Lavoro. It is a joint project coordinated by the CILEA Interuniversity Consortium (for further information see: http://www.cilea.it/1/). The consortium was established in 1974 and it groups eleven Italian universities. CILEA undertakes various studies, including a survey on final year student satisfaction, a survey on post-graduate employment, and a study of graduates' profiles based on administrative data. Since 2012 CILEA has been incorporated into CINECA. For detailed comments about survey results and for an overview of the data collection methodology, see STELLA ( , 2010 STELLA ( , 2011 , and previous years volumes. the type of current employment, company size, the work place, salary level, autonomy at work, job satisfaction, continuity between work and studies, and so on.
The main subject of our study is, for both groups of graduates considered in our analysis, the variable Work. It is a dichotomous variable that corresponds to the status of graduates 12 months after graduation. This variable is recoded into the following categories: 0 = I'm currently not working; 1 = I am currently working and in our study it is used as a criterion variable to profile graduates. With this variable as a basis, we also computed the employability rate (e.r., in the following), that is, the rate of working graduates belonging to a certain group. This last variable is useful in ranking the main groups of graduates.
With regard to segmentation variables for profiling graduates, we initially consider a group of 19 variables, given in Table 1 . 
Results of segmentation analysis
Survey data allows first general groups of graduates to be identified based on employment status and study status (whether or not following more advanced studies, e.g., an MD specialised degree, or other specialized courses such as PhD or MSc courses). In some cases these categories may overlap (see Tables 2  and 3 for more details). Nevertheless, this work focuses chiefly on the study of the Work variable (the criterion variable of the CHAID algorithm). Therefore we give priority to the employment status, using, for the first part of our study, a classification of units differing partly from that of STELLA. The latter is based on the classification of the population into two categories: the Labour Force = LF and the Not-Labour Force = NLF.
11 For the purposes of our study, we also include those currently employed, although also studying or seeking alternative employment, in the group of employed. Nevertheless, from this population we exclude respondents who are seeking a job and are currently unemployed. Two main reasons are behind this decision: first, we presume that certain students (that is, graduates continuing with studies) may also be included in the labour market, given that they may maintain a previous job position or seek a job, and thereby potentially influence the labour market; additionally, we wish to evaluate the effectiveness of Universities and their impact on the employability of graduates, which is to say, we wish to evaluate those factors encouraging the employment of graduates, and therefore we include graduates who are without work in the unemployment group, even though they may be actively looking for a job (that is, even if they are considered part of the LF).
For these reasons, we decided to initially include the whole population of graduates (LF + students) in the segmentation procedure.
11 According to the STELLA project, the LF group includes the employed (people who have a job) and the unemployed (that is, people without work who are actively seeking a job and are available for work, aged between 15 and 70). Whereas the NLF group includes people that are neither employed nor looking for a job, or people under 15 or over 70 (if not employed or seeking a job). For further information on the LF definition, see also the Eurostat website (http://epp.eurostat.ec.europa.eu/portal/page/portal/employm ent_unemployment_lfs/methodology/definitions) and The European Union labour force survey - Methods and definitions -2001, European Commission (2003) , available online at:
http://epp.eurostat.ec.europa.eu/cache/ITY_OFFPUB/ KS-BF-03-002/EN/KS-BF-03-02-EN.PDF).
If we take a look at the level of employment for the two groups of graduates, we notice that 36.8% of BD respondents were working at the time of the interview (12 months after graduation); the corresponding percentage for MD graduates is 64.9%. Thus, the percentage of graduates not working is 63.2% for BD and 35.1% for MD (missing data: 5% for BD, 16.2% for MD).
The distribution by Work, LookJob and Study of both groups of graduates is shown in more detail in Table 2 (BD graduates) and Table 3 (MD graduates) .
If we consider only the group of not workers (the first part of Table 2 ), the majority of BD graduates (88.2%) have completed the first 3 years of university and are continuing studies with the following two years (MD). Whereas, the percentage of not-working graduates still studying after MD graduation is considerably smaller: 55.1% (first part of Table 3 ). This means that one of the main factors that can significantly influence the employability of the whole group of graduates is the possibility of continuing studies. In fact, if we go deeper into the results, we notice that after the BD the likelihood of seeking employment (variable LookJob) or working (Work) is very low for graduates continuing with studies: only 8.8% of studying graduates were seeking a job (and 13.6% were working). A quite different situation is shown for MD graduates who continue with studies: they have a similarly low likelihood of seeking employment (10.6%), but a higher percentage is working (17.3%).
No big differences are registered for the notstudying groups of BD and MD graduates. Among BD graduates not studying the percentage of people looking for a job was 30.3% and the percentage of workers was 78.9%. Similar levels were registered for not-studying MD graduates: 31.2% were looking for a job and 79.4% were working.
These initial results suggest that one of the most discriminant variables with respect to the criterion variable (Work) is Study.
Having established these general findings concerning the population involved in the survey, in the following pages we give the main results obtained through the application of the CHAID algorithm. In particular, in § 4.1 we discuss the main findings obtained studying the whole group of BD and MD graduates: within the list already introduced, the main discriminant variables with relation to the criterion variable (Work) are identified. Additionally, the characteristics of the main groups of units are given, focusing in particular on their level of employability. In § 4.2, analysis is repeated excluding a variable (Study) for reasons explained below. A similar criterion lies behind a continuation of analysis excluding ReasonMD from the list of potential segmentation variables for the BD group (see the same § 4.2 for results). In § 4.3, analysis is carried out focusing, for both the BD and MD groups, on the LF only, that is, on graduates looking for a job or working at the time of the interview.
BD & MD graduates segmentation (all variables)
In this paragraph, the main general results referred to the whole group of BD and MD graduates are presented. Although our objective is to study graduates that enter the labour market, in the first step of analysis we decided to include the whole population of graduates. We started with this wider approach mainly to test whether the two groups of graduates, those continuing with studies and those entering the labour market, would empirically emerge as two truly different groups. The first run of the CHAID algorithm confirms this hypothesis.
The analysis considers the entire BD and MD groups of respondents and all 19 independent variables quoted in § 3.1. After 3 steps of the segmentation procedure, 24 nodes (and 17 terminal nodes) are identified for BD graduates, whereas 18 nodes and 11 terminal nodes are identified for the MD group. Considering Work as the criterion variable, the variables included (and their order of importance) are the following independent variables.  For BD graduates: Study, LookJob, WorkStud, ReasonMD, DiscGroup.  For MD graduates: Study, LookJob, WorkStud, ForStud, MothEmpl. Therefore the first variable selected to create a split within the whole group of BD and MD respondents is Study. This is an obvious choice: a graduate who is not studying is more likely to work than a student who is studying (who has less time available if he/she wishes to complete the course as soon as possible); moreover, the percentage of students is lower if respondents are working (24.0% for BD and 6.2% for MD) than if they are not working (88.2% for BD and 55.1% for MD). These conclusions are confirmed by the strong negative correlation between the variables Study and Work (Pearson correlations: BD group = -0.660; p < 0.000; MD group = -0.551; p < 0.000).
Analysis empirically proves that the first segmentation variable is Study. Following this, the study goes on to focus on a double objective: to study in greater depth the characteristics both of graduates who have actually entered the labour market and those who continue with studies.
If we exclude the obvious selection of Study as first discriminant variable, it is also interesting to observe the detailed hierarchy of the selected segmentation variables, summed-up in Figure 1 (BD graduates) and Figure 2 (MD graduates): in the two schemes, it is possible to identify the most discriminant variable with respect to the criterion variable for each group and subgroup of units. In each node of the tree, the first part describes the group/subgroup, whereas the second part shows the variable selected for segmenting that specific group/subgroup. The differences between BD and MD graduates are highlighted, in the nodes of Figure 2 , by a darker background.
For the first two levels of the CHAID algorithm, the selected variables for both BD and MD graduates are the same. The most discriminant variable in connection with Work, that is, Study, divides the original group into two sub-groups: studying and notstudying graduates. For graduates still studying the most important variable linked to Work is WorkStud: probably students that had a temporary or continuative job while studying are more likely to keep their job after graduation, if they decide to continue studying. On the other hand, for graduates that have finished or stopped studies, the most discriminant variable is looking for a job (LookJob divides graduates not studying into two homogeneous groups related to Work). At the third level, both for BD and MD graduates, WorkStud emerges once more as the most discriminant variable for graduates who are not studying and are seeking employment. Probably previous experience in the labour market increases the likelihood of having a job one year after the graduation also in the case of graduates without a job who are looking for one.
The first difference between BD and MD graduates emerges, at the third level, for graduates who continue studying.
For BD graduates who have had continuative paid employment while attending university, the segmentation variable is ReasonMD, whereas for the corresponding group of MD graduates it is ForStud. This once more underlines that for BD graduates employment is correlated to reasons linked to a decision to pursue studies; whereas for MD graduates the percentage of employed graduates is influenced by previous study experience abroad. For BD graduates who have had a temporary job or have not had a job while attending university, the most discriminant variable is DiscGroup (even if differently recoded: this implies a need for further research into segmentation by disciplinary group). On the other hand, for MD graduates who have had a temporary job while at university the selected segmentation variable is MothEmpl (indicating that the mother's employment level seems to have an influence on graduate employability), and for those who have not had a job during courses, LookJob is selected (in fact, these graduates are more likely to be involved, following graduation, in the activity of seeking a new job).
In the first part of this section we highlighted the most discriminant variables (and their hierarchy) in relation to the criterion variable (Work), the main objective of our study. But following these general findings, we wish to focus more on the groups obtained by segmentation. Which are the groups of BD and MD graduates more likely to be employed one year after graduation? And what are their main characteristics? This could be determined by observing the segmentation results summarized in Table 4 (referring to the BD group) and in For BD graduates, node 3 (or #1) represents full employability, which refers to graduates no longer studying and not looking for a new job because they have an occupation. Since at this step of our study we consider all graduates, even those who are undertaking further studies and not actively seeking employment, CHAID analysis shows that nodes with higher employability are those related to graduates who worked while studying (especially in permanent employment) although continuing education. For graduates entering the labour market (i.e., not studying) and looking for a job, employability is far below a high level. The highest level is assigned to those working continuously while studying (e.r. 0.542, that is, in that specific group 54.2% of those interviewed are working), whereas those who were not working at all are at a level of 0.209 and in an intermediate position (e.r. 0.382) if they had temporary employment. These findings once more underline the importance of previous work experience during studies in easing the employability of graduates 12 months after the graduation.
Also in the case of MD graduates, node 3 (# 1 in the rank) represents full employability and includes graduates who are not studying and are not looking for a new position. If we focus, in particular, on notstudying and looking-for-a-job graduates, we notice, again, that work experience during studies is actually highly correlated with the employability level. Those graduates who have had continuative work positions during studies register the highest employment level (59.4%); graduates whose have worked temporarily during university courses show a much lower employment rate (0.443); finally the percentage of employed graduates within the group that has had no work experience during the university courses is the lowest (23.4%). If we consider graduates undertaking further advanced studies (PhD, MSc, and so on), the percentage of employed in the group that has had continuative work experience during studies is higher as well: 50.4% of graduates who have had no study experience abroad, 24.3% for those who have. These latter statistics might seem surprising, but in fact are not: for those who have a continuative job, it is diffi- 12 The employment rate (e.r.) has been already introduced in § 3.1: it is the rate of working graduates (12 months after graduation) belonging to a specific group of graduates. cult (if not impossible) to go abroad for new study experiences, if they want to keep their positions. This explains why graduates with no study experience abroad show higher e.r.s. For people who have had temporary jobs during studies, employability is, on average, lower (e.r. between 0.148 and 0.319). The lowest level of employability is registered for studying graduates with no previous work experience during studies (e.r. between 0.096 and 0.188).
BD & MD graduates: Study excluded
The main findings of the previous section was that the two most discriminant variables, in relation to Work, are WorkStud and, especially, Study. This, of course, means that the two subgroups of studying and notstudying graduates differ a lot in relation to the Work variable, and this result is perfectly comprehensible. But what happens if we exclude the most significant variable (Study) from segmentation analysis? In Figure 3 (for BD graduates) and Figure 4 (for the MD group) the hierarchy of segmentation variables is shown. Again, the differences between BD and MD graduates are highlighted, in Figure 4 , by a darker background.
Observing this last tree, we immediately notice that the segmentation of BD and MD groups is completely different. In fact, if the variable Study is excluded from analysis, the first segmentation variable is ReasonMD for BD graduates (Figure 3) and LookJob for the MD group (Figure 4) . Closer examination shows that the root of the BD group is segmented into three categories with respect to a reclassified version of the reasons behind the decision to continue with studies: 1) to complete education, 2) it is mandatory choice to find a job, 3) it is difficult to find a job + for other reasons. Again, if we exclude Study from analysis, the variable most linked to it emerges as the main segmentation variable (strongly linked to the criterion variable). For MD graduates on the other hand, the main option after 5 years of study is, of course, looking for a job (LookJob), and this activity is most certainly linked strongly with the employment choice of the interviewee: this can explain why this variable is selected as the first segmentation variable (Figure 4) .
At the second level of BD segmentation, for the first and second classes of ReasonMD, the variable WorkStud is selected. This confirms that the presence of a continuous rather than a temporary job, more than the absence of work experience during studies, has notable effects on graduate employability. For the remaining group (people who continue studies because of difficulties in finding a job and for other reasons) the main segmentation variable is LookJob. The importance of the variable WorkStud is also underlined by the tree of the MD graduates (Figure 4) : it is the variable most related to the employability of graduates seeking a job (right branch of the tree): this can be explained analogously to what has been stated above and it once more reinforces the conclusion that graduate work experience while at university is strictly linked to employability. The second level of the segmentation analysis selects, for graduates not looking for a job (see the left branch of the tree in Figure 4 ), a reclassified version of the disciplinary group variable (DiscGroup).
At the third, and last step, of analysis, the two most important variables to emerge for BD graduates are (with occurrences in brackets): the disciplinary groups (DiscGroup, 2), and the level of Mother's education (MothStud, 2). Other important variables are the level of Father's employment (FathEmpl, 1), work experience during studies (WorkStud, 1), the presence of an internship experience (Internship, 1), student independence, meaning whether or not a student is living with parents (Indep, 1) ; the latter emerges, for the first time, for students with continuative work experience during the university.
For MD graduates, the highest occurrences at the third level of segmentation are observed for the variable WorkStud (2), while the other selected variables are: FathEmpl (1), ForStud (1), and ReasonMD (1) (for the DiscGroup branch) and Internship (1), EnrollAgain (1), and PartOrient (1) (for the WorkStud side).
Summarizing the segmentation results, the three highest and the three lowest e.r.s observed are shown in Table 6 (for BD graduates, with 23 terminal nodes) and Table 7 (for MD graduates, with 22 terminal nodes). In the tables, the percentage of graduates belonging to each node and node descriptions are also shown.
The three highest, e.r.s all comprise students that found difficulties in finding a job or decided to con- tinue studying for other reasons; moreover they are not seeking a job and mostly belong to the teaching, medicine or science disciplinary groups (Table 6 ). The three lowest, e.r.s include students who consider an advanced MD course as a way of completing their education, or there is a mandatory decision to find a job; they have all also had no work experience during BD courses. The top groups of graduates (by e.r.) are not looking for a job, and though they have sometimes had continuative jobs while studying, they have not usually had study experiences abroad. The lowest e.r.s correspond to graduates who are usually looking for a job (nodes 31 and 29), who did not participate in orientation activities, who mostly consider advanced studies useful in completing education, and who are usually dissatisfied with the course (they would not enroll in the course again, were they able to go back and start over).
BD & MD graduates: labour force analysis
One might think that the differences in segmentation of the two groups of graduates indicated in the previous paragraphs are due to the different structural compositions of the two populations: BD graduates are more likely to continue with studies, rather than enter the labour market, whereas the majority of MD graduates finish studies so as to enter the labour market (see Tables 2 and 3 for details) . But what happens if we compare BD with MD graduates considering only those who actually entered the labour market (that is, those who are seeking a job, or working, at the time of the interview)? Thus, what happens if we limit the analysis only to the labour force?
The labour force is composed of the following groups:
 8,940 BD graduates (75.1% of them are working, 33.4% are looking for a job);  5,653 MD graduates (78.7% of them are working, 32.0% are looking for a job). At the first and at the second level of the CHAID algorithm, the same segmentation variables are selected for both BD and MD graduates.
The first segmentation variable chosen by the iterative process is LookJob. Thus, at the first step of analysis, we obtain two subgroups: the first one corresponding to graduates who are looking for a job (33.5% for BD and 31.7% for MD 13 ), the second subgroup comprising graduates that are not looking 13 Differences in comparison with the previously listed percentages are caused by missing data related to the Work variable. The chief differences between working forces belonging to the BD and MD groups emerge at the third step of the CHAID algorithm. For BD and MD graduates who have had a continuative job the segmentation variables are, respectively, ReasonMD (for BD) and Internship (for MD). For graduates who have had temporary jobs while at university, the variables Study (for BD) and EnrollAgain (for MD) are selected. And finally, for those who have had no job experiences during studies, the variables selected are: DiscGroup (for BD) and PartOrient (for MD).
Thus, if during the first two steps of analysis seeking a job and employment during studies are the variables most linked to graduate employability, at the third level the two groups of graduates differ. For BD the variables influencing the employment of graduates are mostly connected with the decision to pursue studies (ReasonMD and Study
14
) or with the fact of 14 The highest e.r.s are observed for graduates who have found difficulties in entering the job market or who continbelonging to a certain disciplinary group (DiscGroup 15 ). On the other hand, for MD graduates, the level of employment is influenced mostly by university experiences that might encourage it, such as participation in orientation courses/activities (PartOrient) or other internship experiences (Internship); nevertheless, employment can also determine graduate satisfaction for the course (EnrollAgain).
Given that we are studying what universities can do to encourage the employment of its graduates, we can focus only on BD graduates who are still seeking a job (33.5% of the total labour force), describing their main characteristics through the main terminal nodes obtained by analysis (they are shown in the second part of Table 8 ).
Again, the employability of graduates who are still seeking a job, in general, is in no way favored by the absence of work activity during studies. Moreover, the employment level varies considerably depending on the disciplinary group (ranging from 2.5% to 33%): in particular, if graduates come from the disciplinary groups listed in nodes #10 and #11, the percentage of working graduates is equal to, respectively, 11.7% and 2.5%. The highest e.r. (0.550) corresponds to graduates who have had continuative employment while at university (w.d.u., in the table) and who decided to continue with studies (mainly as a result of difficulties experienced in seeking a job). For those who aim at completing education or who consider graduation ued studies for other reasons (e.r. 0.550), and for those who are not studying (0.382). 15 Chemical-Pharmaceutical, Medicine, and Science disciplinary groups show the highest average e.r. (0.330). necessary in order to have access to the job market, the e.r. is also quite high (0.364). Finally, for graduates who have had a temporary job while at university, two groups are defined with different employment levels. Graduates who are pursuing studies are less likely to be employed (20%) than graduates who finished studies (38.2%). Table 9 shows the results obtained when considering MD graduates. The terminal nodes in the last rows of the table are the results of the segmentation of graduates seeking a job (31.7% of the total labour force).
From this table we may observe, once again, that the presence of continuative employment during studies favors the e.r. (> 0.41), although an internship during, or following, studies seems to have the opposite effect (0.41 with internship, 0.645 without internship experiences). For those who had no job while at university, orientation activities and courses are useful in encouraging the e.r. (0.193 without orientation, 0.291 with orientation). For graduates who had temporary employment experiences during studies, there is a clear connection between employment level and the general satisfaction of graduates. The latter is probably influenced by the first: if the e.r. is high (0.450), the graduate would enroll again, but if it is smaller (0.184), he/she would not do so.
Concluding remarks
Our paper investigates the employability of BD and MD graduates, using variables collected by means of a survey of these populations one year after graduation. We apply CHAID, a well-known and efficient segmentation algorithm that can also be helpful in reclassifying the original variables' classes. We firstly aim at understanding which factors are most closely linked to graduate employability; moreover, our objective is to profile graduates with respect to the level of employment and to identify drivers for their employability. In the first part of this work, the whole population of graduates of both groups (BD and MD) is considered, whereas in the last part of the analysis we focus, mainly, on graduates belonging to the labour market (that is, who are working, or looking for a job, 12 months after graduation).
The CHAID algorithm shows, at its first step, the relevance of the variable Study in profiling both the BD and MD groups into two separate categories: notstudying and studying graduates. The second step of analysis shows, for both graduate groups, the importance of the variable looking for a job (for notstudying graduates) and of work experience while at university (for graduates who decided to continue with studies). The differences between BD and MD groups emerge at the third level of segmentation. The BD group is segmented by means of the variables reasons for further studies and disciplinary group, whereas the MD group is segmented by means of the variables studies in foreign countries, mother's employment level, and looking for a job.
But, in general, having had a job while studying is the most important factor: it can highly improve employability performance, above all if the job was not temporary.
When not explicitly considering whether graduates are continuing with studies (that is, if we exclude the variable Study from the algorithm), the two populations of BD and MD are segmented using a different set of variables. The BD group is identified by means of the variable reasons for further studies at the first level, by means of WorkStud and LookJob at the second level, and by means of a set of other variables at the third level (disciplinary group, level of mother's education, level of father's employment, work experiences during studies, independence of graduates, internship experience). On the other hand, the MD group is segmented, at the first level, using the dichotomous variable looking for a job, and, at the second level, by working while at university and by disciplinary group; at the third level, the algorithm underlines the importance of other variables: father's employment level, studying in foreign countries, internship experiences, graduate satisfaction, participation in orientation activities/courses. Statistical analyses limited just to the group of those who were working or seeking a job at the time of the interview (that is, in the labour force) select, as best segmentation variables, looking for a job (first level) and working during studies (second level). In general, findings suggest that the factor which highly affects employability is, again, having had a job while studying (especially if the job was continuative). More specifically, this is to say that graduates who have had a continuative job during university show the highest e.r.; the level of employability is usually greater improved if graduates want to study to complete education (BD) and if there were no internship experiences during or after studies (MD). For graduates that have had a temporary job during university courses, the employment rate has a negative correlation with the decision of pursuing studies (BD), but it is positively correlated with graduate satisfaction (MD). For those who did not have a job during the courses, the e.r. shows different levels according to the disciplinary groups (BD) and is increased if graduates participated in orientation activities (MD).
In conclusion, our study confirms and quantifies the existing relationships between the labour market, participating in collateral university activities (orientation courses/activities, internships, studying abroad), student background (the independence of graduates, the father's level of employment, and the mother's level of education), and the decision (and related reasons) to pursue studies further. In addition, our study underlines the primarily relevant role of working during the studies.
Thus, generally speaking, it appears that there is a need to evaluate and encourage employability within a larger integrated framework: employability is about developing a range of attributes and abilities, not just job-getting skills. It involves developing a portfolio of experiences, not being something distinct from learning and pedagogy, but rather growing out of good learning. This all underlines the significance of an integrated approaches to employability, possibly studying the employability process and using a conceptual model that offers a framework for identifying the main factors that may influence labour market transitions for individuals (Forrier and Sels, 2003; Dacre Pool and Sewell, 2007b) .
The results achieved represent a useful decisional support in terms of understanding that the interaction between the labour market, the university environment and family characteristics is of fundamental importance as regards graduate employability. Moreover, the need to stimulate students into having an initial work experience during studies emerges (even if the work is temporary, the e.r. is increased), and universities should invest more in (and plan and develop more) orientation activities and courses. Post-graduate employability is also correlated significantly with student satisfaction.
Starting from the results obtained in this study, research could be furthered by applying logistic regression analysis to the data, considering graduate employment as a dependent variable and using a broader group of variables as independent ones. During analysis, disciplinary groups emerged several times as an important segmentation variable: further study should investigate (by means of both the CHAID segmentation algorithm and logistic regression analysis) the specific factors behind employability in each disciplinary group.
